The chemokine RANTES is more than a chemoattractant: characterization of its effect on human eosinophil oxidative metabolism and morphology in comparison with IL-5 and GM-CSF.
Eosinophils were shown to play a major role in the allergic inflammatory process leading to the clinical symptoms of atopic dermatitis. Only selected cytokines are capable of inducing a chemotactic response in eosinophils. In particular, the chemokine RANTES was recently shown to be a potent eosinophil chemotaxin. To examine the role of RANTES in eosinophil activation, we investigated the effect of RANTES and other chemokines on morphology and oxidative metabolism of highly purified eosinophils of normal nonatopic blood donors by assessment of functional as well as morphologic criteria. RANTES, and, to a lesser extent, MIP-1 alpha significantly induced the production of reactive oxygen species by human eosinophils, whereas MCP-1, MIP-1 beta, and interleukin (IL)-8/NAP-1 had no significant effects. RANTES stimulated only a subpopulation of the normal eosinophils. With the exception of IL-8, none of the cytokines tested had any significant effect on polymorphonuclear neutrophilic granulocytes. By scanning electron microscopy, RANTES induced characteristic changes that were completely abrogated in the presence of cytochalasin B. Based on functional and ultrastructural assays significant extracellular but not intracellular H2O2 production was detected and completely inhibited by cytochalasin B. Separation of eosinophils by discontinuous density gradients revealed the existence of two hypodense eosinophil populations, one which showed significantly reduced responses upon stimulation with RANTES. RANTES-induced production of reactive oxygen species was almost completely inhibited by staurosporine, wortmannin, or pertussis toxin. Based on these data it is evident that RANTES represents a potent eosinophil-specific activator of oxidative metabolism. Besides its chemotactic activity on T cells and eosinophils, therefore, RANTES may be involved in the functional activation of eosinophils in the skin of patients with atopic dermatitis.